CONFORMABLE BOAT RACK 

Cross-Reference to Related Applications 
This application is based upon and claims benefit under 35 U.S.C. § 119 from the 
following U.S. Provisional Patent Application, which is incorporated herein by reference: 
Serial No. 60/262,053, filed January 16, 2001 . 

Field of the Invention 
The invention relates to vehicle racks and more particularly to vehicle racks for 
carrying a boat. In particular, the invention relates to a vehicle rack support device that 

conforms to the shape of a boat hull. 

Background of the Invention 
Popularity for small boats and related sports has increased in recent years. New 
innovations in boat materials and hull designs have made sports such as kayaking and 
canoeing more accessible to a wide range of enthusiasts from the novice to the 
experienced outdoorsmen. Small boats are now commonly used for recreation in rivers, 
lakes, and oceans. 

As more people become involved in small boating sports, there has been an 
increased demand for boat transport devices. Boats are often too big to fit inside a 
vehicle. Trailers may be cumbersome or unusable on some automobiles, particularly if a 
sportsman wishes to transport the boat over rough terrain. Therefore, vehicle roof racks 
have become the frequently preferred transport device for carrying small boats. 
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Accessories for conventional vehicle racks are available for transporting boats. 
For example, an accessory may use a cradle type berth to support a boat hull. However, a 
problem with cradle type racks is that they may be unsatisfactory for some hull shapes. 
Boat hulls come in different shapes. Figure 1 shows examples of different boat hull 
profiles. Some hulls are wider, while others are narrower. Some are rounded while others 
have one or more distinct angles. These differences in hull shape create difficulties with 
a one design fits all boat accessory. Prior boat racks typically work well for one boat 
design and not so well for other designs because they do not provide adequate capacity to 
adjust and conform to different hull profiles. 

If the hull does not adequately fit the cradle due to hull shape or inclination of the 
hull sides, the craft may roll back and forth on the hull as it is transported. This can put 
undue strain on the hulk An unsatisfactory solution has been to place towels or other 
types of padding between the rack and the boat hull, to prevent the boat from slipping and 
also providing extra support along the hull. However, suitable padding material may not 
be available or may not adequately support the boat. 

An objective of the invention is to provide a boat rack design that is adaptable to 
different boat hull shapes, while also being simple to manufacture, rugged and 
substantially weatherproof. 

Summary 

The invention provides a boat rack apparatus for carrying a boat on a vehicle roof 
rack. The rack employs a conformable support member having an expanse that contacts 


a boat hull. The expanse is supported by a rib arrangement. In a preferred embodiment, 
a base is configured to attach to a vehicle rack. A resilient expanse extends upward from 
the base portion. A spring rib supports the expanse providing flexibility to an upper mid- 
portion of the expanse so that the expanse may compress according to the shape of a 
particular boat hull. The expanse may also be supported by a load rib so that a lower 
portion of the expanse is at least partially stiffened in comparison to the upper portion of 
the expanse. 

Brief Description of the Figures 

Figure 1 shows a series of front views of different boat hulls. 

Figure 2 is a perspective view of a boat rack mounted on an automobile according 
to a preferred embodiment of the invention. 

Figure 3 is a partially fragmented isometric view of a support member for carrying 
a boat according to an embodiment of the invention. 

Figure 4 is a cross-sectional view of the support member shown in Figure 3. 

Figures 5 and 6 are partial side views of a support member conforming to different 
boat hull profiles. 

Detailed Description 

Boat hulls for small watercraft may have significantly different hull shapes. 
Figure 1 shows examples of different hull shapes. The hulls not only vary in width and 
height, but also vary in roundness and actual angular shape. The invention provides 


conformability to a boat rack so that any one of the hulls shown in Figure 1, as well as 
other hull shapes, may be safely secured to and transported on a vehicle rack. 

A boat rack for carrying boats or other small watercraft is shown generally at 10 in 
Figure 2. Boat rack 10 supports boat 12 on vehicle 14. Boat rack 10 may be attached to 
a factory rack system 16 on vehicle roof 18 as shown in Figure 2. Alternatively, the rack 
may be attached to rain gutters or other parts of a vehicle, or may be placed in the bed of 
a pick up truck, or on a trailer. 

As shown in Figure 2, towers 20 are configured to be mounted on either side of 
roof 18 of vehicle 14. Towers 20 are positioned in opposing pairs so that a first tower is 
mounted on one side of vehicle roof 18 and an opposing second tower is mounted on the 
opposite side of vehicle roof 18. Substantially cylindrical elongate crossbars 22 are 
attached to each opposing pair of towers and extend laterally across the vehicle roof. 

A wide variety of accessories or attachments have been developed for the rack 
system shown in Figure 2. These accessories are generally secured to the crossbar using 
a variety of fastening devices. By using different rack accessories, it is possible to carry a 
wide assortment of large items, including, but not limited to, bicycles, boats, skis, and 
snowboards, on a vehicle using the same basic tower and crossbar assembly. 

The rack system, as shown in Figure 2, is configured to carry a boat. Two pairs of 
attachments or support members 30 are attached to crossbars 22. Attachments 30 are 
positioned on each crossbar facing each other so that a berth is formed to cradle a boat. 
The boat hull rests on attachments 30. Boat 12 may be further secured to the rack by 


fastening strap 24. Fastening strap 24 may be any suitable type of webbing, or other type 
of fastening device that may be used to secure boat 12 to the rack. Any suitable 
configuration may be used. For example, in Figure 2, a pair of straps 24, one for each 
crossbar, is used to secure boat 12 to rack 10. Strap 24 may be snapped or looped around 
crossbar 22 and adjusted by tightening or loosening the strap. Buckle 25 may also be used 
to adjust the tension of the strap. Once strapped to the rack, boat 12 can be safely 
transported on vehicle 14. 

As shown in Figures 3 and 4, attachment 30 includes base 32 that is adapted for 
securing on crossbar 22. Base 32 is substantially parallel to crossbar 22. Base 32 is 
attached to crossbar 22 through one or more couplers, such as C-shaped clamps 26. 
Clamps 26 are shaped to conform to the cylindrical shape of such that the clamps may 
slide on the crossbar 22, The ends of the clamps are adjustable so that the clamp may be 
opened and secured in place on the crossbar. 

As shown in Figure 3, base 32 has slots 34 sized to receive bolts 28 for mounting 
of the base 32 to clamp 26. In one embodiment, slots 34 are slightly larger than bolts 28, 
such that the bolts 28 may slide within slots 34 to enable a user to adjust the position of 
attachment 30 in order to fully support a particular hull design. Specifically, in the above- 
described slot configuration, attachment 30 may be rotated to accommodate different boat 
shapes and widths. 

The ends of clamps 26 also have corresponding holes or slots for receiving bolts 
28. Wing nuts 29 or other similar types of fastening devices may be used with bolts 28. 


When wing nut 29 is tightened, ends of clamp 26 are drawn together so that the clamp 
tightly grips crossbar 22. Wing nut 29 may be configured to allow hand tightening of 
clamp 26 against crossbar 22. 

In Fig. 3, base 32 of attachment 30 includes an arrangement of four slots 34, which 
allows the use of two couplers or clamps 26 to provide maximum stability to the 
attachment. Wing nuts 29 are adapted to receive bolts 28. It should be noted that other 
configurations, such as alternative types of couplers or fasteners or a different 
arrangement or number of slots, may be used to secure the attachment to the crossbar or 
vehicle roof. 

Attachment 30 is generally wedge-shaped and typically includes a sloped face 36 
and a back wall, also referred to as outer face 38. Attachment 30 is positioned so that 
sloped face 36 contacts the boat hull. Outer face 38 projects upward generally 
perpendicular to base 32. Outer face 38, as shown in Figures 3 and 4, is slightly concave. 

Sloped face 36, also referred to as an expanse or contact surface, directly contacts 
and supports the boat hull. Contact surface 36 may be slightly concave such that the 
attachment generally follows the shape of a boat hull. Contact surface 36 may have an 
anti-slip surface 40. Surface 40 may be made of a rubber or plastic material and may be 
textured to grip the external surface of a boat. Anti-slip surface 40 in Figures 3 and 4 is 
notched. Other surfaces that operate to increase friction between the boat and the 
attachment also may be used. 


Contact surface 36 has first end portion 42 and second end portion 44. Base 32 
has first end portion 46 and second end portion 48. First end portion 46 of the base is 
positioned closest to the center of the boat hull Contact surface 36 is connected to base 
32 via outer face 38 and inner support portion 50. Inner support portion 50 connects base 
32 to the sloped portion of contact surface 36. Outer face 38 is configured to extend 
generally vertically from second end portion 44 of contact surface 36 to second end 
portion 48 of base 36. 

The rack attachments shown in Figures 3 and 4 provide a support configuration 
that substantially molds to the shape of a boat hull. The moldable characteristic of 
attachment 30 may be accomplished by providing a shell with a chambered or celled 
configuration. The chambers or cells do not need to be fully enclosed or separated, but 
rather are representative of different response regions of the attachment. In particular, the 
chambers are defined as underlying both a rigid portion 52 and a flexible portion 54 of 
the contact surface. 

As shown in Fig 4, the rigid or stiff portion 52 of contact surface 36, has a support 
rib or load rib 56 that operates as a brace for supporting much of the weight of the boat 
along with supports 38 and 50. Load rib 52 extends between contact surface 36 and base 
32 and is interposed between outer face 38 and inner support portion 50 of attachment 30. 
As shown, load rib 56 is attached to a central region of base 32. Load rib 52 projects 
generally upward from the base and perpendicular to contact surface 36 and to the shell 


of a boat. In use, the portion of contact surface 36 supported by load rib 56 remains 
relatively stiff. 

Flexible portion 54 of contact surface 36 is supported by spring rib 58. Spring rib 
58 allows compression of contact surface 36 and is spaced apart from contact surface 36. 
An associated chamber or partial chamber 60 is formed between contact surface 36 and 
spring rib 58. Chamber 60 adapts and conforms when a boat hull rests on contact surface 
36. As depicted in Figure 4, spring rib 58 is substantially parallel to contact surface 36. 
Upper portion of contact surface 36 is more flexible and more accommodating than the 
lower portion of contact surface 54. This flexible portion provides a moldable 
characteristic to the attachment where the attachment generally molds to the shape of a 
boat hull. Although not shown, other rib configurations are possible which may operate 
to provide a suitable flexible portion along contact surface 36. 

The moldable characteristic of attachment 30 is evident in Figures 5 and 6. In 
Figure 5, round boat hull 62 is shown resting on attachment 30. Contact surface 36 is 
slightly compressed along flexible portion 54 of contact surface 36 such that the 
concavity of the surface matches the roundness of boat hull 62. Rigid lower portion 52 of 
contact surface 36 remains relatively stiff to support the weight of the boat hull and to 
maintain the boat hull in a secure position on the rack. 

Similarly, in Figure 6, boat hull 64 rests on attachment 30. Boat hull 64 has a 
chine or crest 66 projecting outward along the side of the hull. Chine 66 is 
accommodated by attachment 30 by the compression of contact surface 36 along flexible 

8 


portion 54. Spring rib 58 and contact surface 36 flex altering deformable chamber 60 as 
hull 64 is positioned on the attachment. When boat hull 64 is removed from attachment 
30, deformable chamber 60 will return to its original shape. Primary load support of hull 
64 is due to stiff portion 52 and load rib 56. Both stiff portion 52 and load rib 56 
maintain substantially the same positions in Figures 5 and 6. 

It should be appreciated that attachment 30 as shown in the embodiments may be 
manufactured as a single integral unit. Attachment 30 including the ribs may be 
composed of high-density polyethylene, polypropylene, nylon or any other similar type 
of material. With construction being a single integrated unit, the attachment is easily 
manufactured as well as being weatherproof and rust resistant. Moreover, the chambers 
defined by the ribs and the shell of the attachment may be open or closed. In addition, the 
chambers may also be filled with a material to further the conformability aspect of the 
invention. 

Although the invention has been disclosed in its preferred forms, the specific 
embodiments thereof as disclosed and illustrated herein are not to be considered in a 
limiting sense, because numerous variations are possible. Applicants regard the subject 
matter of their invention to include all novel and non-obvious combinations and 
subcombinations of the various elements, features, functions, and/or properties disclosed 
herein. 


